Abstract
INTRODUCTION
Milk production has occupied, occupies and will occupy a central position regarding the concerns of animal science specialists due to the importance it has in terms of food strategy of each country. Dairy cows can use feeds with high cellulose content which are not destined to human consumption (Knaus, 2013) and it is needed to increase the proportion of non-protein nitrogen in the ration, and to improve the production and the milk quality (Arghiriade et al., 2014) . Milk production is important for complex chemical composition, biologic value and the high digestibility range (Tăpăloagă, 2013) . The dairy cows livestock need amelioration programmes, especially for fat percent from milk (Drăgotoiu et al., 2015) . In Romania, the cow's milk accounts for about 87% of all milk production, and much of it is provided by Holstein cows exploited in the country. Over time, the Romania Holstein livestock benefited from an improvement in gene pool, mainly due to semen imports, and this has been reflected in the evolution of production in quantitative and qualitative terms, which has generally shown a positive trend. However, from the point of view of a long-standing national strategy, the milk sector suffers, and production units are forced to cope by themselves with specific problems such as the elimination of milk quotas, the increase of imports at the expense of exports, the volatility of prices, etc. The context briefly presented above, justifies this paper in terms of its usefulness in assessing past decisions about Holstein cow in Romania and by what it represents for present and future: a synthetic description of the current situation.
MATERIALS AND METHODS
In order to perform this comparative study, data presented in a paper published in the past (Murat and Murat, 1997) , that discussed the same subject were used, and the comparison was made with the results obtained from data generated between 2012 and 2017 with the purpose of the Official Control of Production by the HolsteinRo breeders association. The following quantitative and qualitative parameters were estimated to assess the current milk production situation of the Holstein breed in Romania: duration of lactation, milk production and quantitative and percentage milk fat. For each parameter, the average, average error, standard deviation and coefficient of variability were calculated. The statistical accuracy of the results was provided by a database that involved more than 34,000 records represented by the lactations of a total of 25,324 cows from the Holstein breed exploited in 59 farms across Romania. Statistical data processing was done with the Excel program.
RESULTS AND DISCUSSIONS
The evaluation of quantitative milk production was made based on the duration of lactation and milk and fat yield on total and normal lactation.
The duration of lactation is the period, expressed in days, which runs between the second day after calving and the day before the dry period starts for total lactation or at most 305th day, for normal lactation (Velea and Mărginean, 2012) . This parameter is paid attention because of the influence it has on the reproduction and production capacities of the cow (Vidu, 2002) . The evolution of the parameter is shown in Table 1 . It is noted that during the last 20 years the average lactation time increased by about 20 days. Differences found, after t-student, are distinctly significant (p<0.01). Regarding the coefficient of variability, it is found that it has dropped below the critical threshold of 30%, indicating a satisfactory degree of homogeneity of the parameter.
Milk production on total lactation has evolved considerably over the last 20 years, practically increasing by about 2.80 times ( Maximum production was reached, in the past, at the second lactation and was approx. 2.57% higher than the production at first lactation, and now, at the present time, is reached at the third lactation and is about 4.82% higher than the production at first lactation. Minimum milk production on total lactation is reached in both cases at the 5th lactation and is by 8.72% lower than the maximum production for the year of 1997 and by 3.74% lower than the maximum production recorded for the current period. Regarding this parameter, although there is a reduction in the coefficient of variability over the 20-year period, its value is above 30%, indicating a still unsatisfactory homogeneity. The differences between the two periods are very significant (p<0.001).
Milk production on normal lactation shows a trend similar to total production when comparing the two periods and records an increase of approx. 2.69 times (Table 3) . Average daily milk production increased from 11.54 litres in 1997 to 31.10 litres in 2017, which means an annual average increase of 0.98 litres per year. Of course, the causes are the same as those mentioned above. Minimum milk production is recorded in both periods at the first lactation and is approx. 6.97% lower than the maximum production, for the first period and with approx. 10.38% for the present.
As in the case of total lactation, for normal lactation, peak production was achieved in 1997 at the second lactation and was 7.02% higher than the production at the first lactation, and in the current period, was reached at third lactation and exceeded lactation 1 production by 11.59%, indicating an improvement in productive longevity. Noteworthy is the considerable reduction in the coefficient of variability by 9.72% (around 0.49% per year) from 33.47% to 23.75%. This suggests that over the past 20 years, there has been some interest in the genetic selection of animals in this direction.
The differences between the means of the performances, between the two periods, are also very significant (p<0.001).
The production of crude fat on total lactation showed an upward trend which generally complied with the situation of milk production. Thus, crude fat production increased approximately 2.93 times (compared to 2.80, for milk production) in the analysed period (Table 4) . The average annual increase of this production was approx. 14.47 kg of crude fat. Maximum crude fat production was reached, in the first period, at the second lactation and was approx. 2.01% higher than the production at first lactation, and in present time, is reached at the third lactation and is about 4.22% higher than the production at first lactation. Minimum crude fat production, for total lactation, is reached in both cases at the 5th lactation and is by 4.11% lower than the maximum production for the year of 1997 and by 5.89% lower than the maximum production recorded for the current period.
Regarding the coefficient of variability, it is observed that, although the trend is decreasing during the analysed period for this indicator, the registered value did not exceed the threshold of 30%.The differences between the two periods are significant (p<0.05).
The production of crude fat on normal lactation increased, during the analysed period, by approx. 2.78 times, situation that corresponds to an annual growth rhythm of 12.00 kg (Table 5) .
Regarding the maximum and minimum yields for crude fat on normal lactation, they fully respect the situation presented above, meaning that the smallest productions are registered at the first lactation, regardless of the period, and the maximum production moves from the second lactation to the third lactation, during the period of 20 years. In the case of this production, as in the other cases, reporting to normal lactation, has the effect of reducing the variability expressed by the decrease of the coefficients of variability from 32.86% to 25.36%, which corresponds to an average annual rate of 0, 38%. The differences between the means of the performances, between the two periods, are very significant (p<0.001).
The evaluation of the milk production evolution in qualitative terms, during the years 1997 and 2017, was based on the percentage of crude fat content of the milk, produced by the Holstein breed in Romania.
In Romania, as in other countries, the percentage of crude fat in the milk plays a very important role due to commercial conventions that involve correcting the price offered by the buyer to the producer, in the context of the STAS milk concept (ie. 3.50% crude fat). The formula for calculating the final price is as follows:
Final price = STAS price * (X, XX% crude fat / 3.50%)
In other terms, it can be said that the percentage of crude fat is an extremely important indicator which implies, rather difficulties in maintaining it along the general genetic improvement processes of the breed, than the improvement of its values, due to the negative correlation, as a genetic character, that it has with the amount of milk produced.
The percentage of crude fat per total lactation,in the milk produced by Holstein cows, increased 1.05 times in the analysed period (Table 6 ), 2.67 times slower than total milk production. This phenomenon is justified by the negative genetic correlation that exists between the two characters. However, it is worth noting that this parameter has had a positive evolution! The highest concentration of crude fat in milk occurs at the first lactation for 1997 and at the fifth lactation for 2017.The minimum crude fat content is reached in 1997 at the fourth lactation and at the end of the reference period at third lactation. It is very interesting to note the evolution of the coefficient of variability of this indicator which is marked by an important increase (3.16 times) from 5.51% to 17.38%. However, the value of this coefficient does not exceed the critical value of 30%, which justifies us to assert that the homogeneity of this variable is a satisfactory one. The increase in the percentage of crude fat, for the analysed period, is a very significant one (p<0.001). The percentage of crude fat on normal lactation increased between 1997 and 2017 by approx. 1.05 times (the same as when we express this parameter on total lactation) from 3.82% to 4.00% (Table 7) . The explanations are the same as those presented in the previous section of the paper. Minimum production of crude fat on normal lactation is reached at fourth lactation for the beginning of the period and at the first two lactations for the end of the reference period.
The maximum percentage of crude fat is expressed at the first lactation for the beginning of the period and at the fifth lactation for the end of the lactation. Here, it is noteworthy that this increase is faster (about 6.50%) compared to the general situation (about 5.00%).
The coefficient of variability has the same peculiarities as the one describing the variability of the percentage of crude fat on total lactation. Also, the increase in the percentage of crude fat per normal lactation, for the analysed period, is very significant (p<0.001).
Milk protein production. Although, the paper used to describe the evolution of milk production in the Holstein breed in Romania did not discuss the problem of milk protein production, the data currently used allowed the description of this parameter for the year 2017. The evolution of the amount and percentage of milk protein on total lactation is shown in Tables 8 and 9 . The minimum amount of protein is recorded at the fifth lactation (and represents 93.55% of the average) and the maximum, at the second (and represents 103.07% of the average). This indicator shows an unsatisfactory homogeneity. The minimum percentage of protein is recorded at the first lactation (and represents 99.40% of the average) and the maximum, at the second (and represents 100.90% of the average). This indicator shows a satisfactory homogeneity (V% = 7.13%).
Chart 1 shows a downward trend with the lactation rank for protein evolution on total lactation. The maximum amount of protein is recorded at the third lactation (and represents 105.28% of the average) and the minimum, at the first (and represents 93.55% of the average). This indicator shows a satisfactory homogeneity. The maximum percentage of protein is recorded at the second lactation (and represents 100.91% of the average) and the minimum, at the first (and represents 99.39% of the average). This indicator shows a satisfactory homogeneity (V% = 7.26%). Chart 2 shows a upward trend with the lactation rank for protein evolution on total lactation. 
CONCLUSIONS
In the case of the Holstein livestock exploited in Romania and enrolled in the HolsteinRo association, there is registered an increase in the duration of lactation by approximately 1 day / year for the period between 1997 and 2017. Quantitative milk production increased during the analysed period by about 2.80 times for total lactation and by approx. 2.69 times for normal lactation. Quantitative production of crude fat has recorded a significant increase, correlated with the increase in milk production for the analysed period.
Regarding the percentage of crude fat, despite the negative genetic correlation between the quantity of milk produced and this character, there is a slight but statistically significant improvement. Protein production is within the overall limits of the Holstein breed worldwide. For total lactation, there is a downward trend in the evolution of protein production, while, for normal lactation, this trend is increasing. Overall, the final conclusion of this study, demonstrates that the quantitative and qualitative milk production, of the Holstein breed from Romania, has improved significantly over the last 20 years, despite the lack of a national strategy for this sector. 
